
MEMORANDUM 
BRISTOL LABORATORIES 

FROM J. Lederberg Awvt 17, 1955 ~___ DATE-----~ 

TO 

C.C. 

J. Loin 
-__-.- ---.... -- --.-- __ -__--- ..- -- 

Pew bntiblotior Screening Program- SUBJECT- CI --- 

Dear Joe: 

Let me tak8 up 8ome of the lr8uer In pur lart oomamnlcation in order. 

I am not terribly surprised that agar difftmion teahnlquer prove to be probably 
unraitable for routine ume. f think they could be nmde to work but only la the 
hand8 of a proferrional~ rkilled worker. In the long run you would have to 
repeat mart of your expariuntr with liquid ml.ture mixture8 In any event 60 there 
say be little eaough point in using the agar diffurion methodr. f imagine if the 
need required it would not take much ingerrtity to design an automath filling Qsahlne 
which would autourtiaall;r delimr different ratio8 to input fluid8 upon 86tting a 
dial or 80180 au& thing. h$ a ratup liin your8 f rnppore the human hand is tha more 
appropriate lnrtrument. 

A8 far a8 the general rereeniag progrrm I8 c~onoerned, I eau 8Ic)O very few thing8 that 
M halve not alrew disoWs8d and for whluh there already ha8 been a deairion on 
one bali8 or another. I fully rympathire with your problem in having to make 
dOt?i8ion8 often on an expedient baris or even lerr th&n that without having very 
many of the pertinent fact8 at all but I oanrt 8~ that you have a&wlly gone very 
far off any porrible path. 

!f!he only point8 I weuld bring up again would b8 the querier (1) Should one adhere 
8xelurfrely or primrily to Aetlnomyoeter aI the 8ourOa8 of new antlbioticr? (21 
Whether a mutation program still oould not be applied more routinely, beoause while I 
think your argument that mutat%onr leading to lnareared pro&u&ion are likely to be 
on the whole infmqpsnt, it ir prebably valid that only experiewe would reallytell. 
My sus~iclon would be that when you rtart with relatively low yield8 it 8hoUld not 
be ertromly difficult to obtain mutant8 which give moderate performaWe. I would 
agree that going from moderate to 8Uperior strain8 represent8 the moat difflmlt step. 
ff f am not airtaken there wa8 an Outirely rimilar experfenoe in the devslepment of 
penicillin-prodwiug rtrainr. X think it would be worthwhile with any culture which 
satems to be producing a porribly prorising or new antibiotic but in relatively rmall 
quantity to do plating8 along the liner of Kelnerts teahnique to try and look for 
improved produatlon, emn simply am the buds for further preliminary aarlysir. Of 
cour80, a mh rare exhaustive job would be done whenever you approach the question of 
routine produation. The matter of replating the CUl%Um8 from the wild in order to 
reparate out the porsible h8tWOkauyon8 would 8eOE to me to be much too important to 
be by-parred at ahost any tort and some of the ocoarional fnconrirtenaie8 in DrOdWtiOn 
from one run to another might very well be due to this cawe. I would think that as 
soon as a aultum 84~18 to be producing any antibiotics in which you would have any 
interest it would be worthwhile to replate it and do further studies on two or three 
reirolated 8iQ51e 001Ouie8. 



2 

Pew Anti?#iotier ser8miB# Program 
&HarslltAAt8hfp &F’k?&UWnt 

x WI extrowly hippy t:o hear of the 8umm88,ftff eut&kere af your diBenlr8iMk8 with 
di0rrhOd8tw 0Jb fUFthOF el@b8%8 01L 1+8$ ‘1FJotORt brSrtk8 8hiM thl8 f8 -QW%k&~ thW 
aart oWio118 m&wnrblo point fer the eeamk fsr bly saterialr. !rheao Are errtaialy 
tha item whitish till require the most r&ill ia order to hwile m&d Worn that golst 
af How ure the mott likaw to ltetrs badn omrl6elrcd by yaw oompetitorr. SE eddititba 
8ne nSrrad ima&@ that thrrr will be rOl&i+uly few aatfbiatlcr of rmy hi@% gatenay 
Bll fiF8t itQbtiOa .%I@ EOZW Of l&88 aR8 1088 p4tWMty &Ed th4WOfbm tha edbls hAYiR# 
apparaatly boea mere Br Ierr #?&me-d it i8 Recarrary to ge ints thinmw sad thi=ur 
reiar. 

It ww.ld a&n OS@%fb8lSW the $tW8ibflbty of tiWWWiqj ad$tWImt Or POOOCI@l@y ant%- 
biotier, i.e., oOfflClrrruab8 whbh by them8OlWli mi&t hshshshshshshshshshs little atatibiotte aotirity 
and not eaough to jurtify m&rk%ag thrust alone but which mmld bo extremely isportant 
in mintatlainig the lecefkUer8 0f &her aaore 8triLiag aotiritea. IPhSr abay nat IM 
OXJSO8@d in the Wl%Al @6U80 Of eYORt8 tll t@llfR8 Of Sikh fty?W'@Bt &Ml& t MI. Sot 
mare whrt th0 .blrt rOthed wax&Id be ef picking tag ~~Ofhl wwsrory agURt8. st right 
br wrthwhf1e, howaver, te cron8ider what might be done with ~~oru or la88 Hmonrtruation 
OXperi!T@Rt8 iarolYi?Lg iRflblGItioar with Gha11~n@8 eOn8itttiq$ of primarily 8s CmgrUaim 
8On8itiT9 t0 I pritWy alkttbiOtiB ~OXhkiX&i&$ #k fSW OF#$M%f8R8 Nl8f8tant t0 it t@ 8Q#B 
whother an atwo8em-y mtibiotia woWA ham the draired offeet of elintixatirpa; ths 
lmt reri&aal rerirtant orgaaftms. With tuberOU.lO8~B e+pe@ially this would be aa 
extrswly useful AI& pettirirst romlt +ither with rtreptotttycin reristawo or to 6 
le88er degree with lBoa2arid flJiltaltO0. 

Froaa your pmriou8ly esgmer~ interart in combiaatioa eff6ctr x would judge that ym 
bra already given ecmriderable thoaght in the xmttar of stywrgfmm. Ilow the first 
proposa3 that t hatd md* befme with r~gmd to awe88ory sntibiotiar weld mat 
aeemma’i3y be reflWte4 in q 0bYfW8 ryasrgiatie sffssti riaoo the ptiaa-ry snti- 
BlotSo wowld probably bo tha 0~6 whfeh ir n!or$ rwdiily nwnifs8t in j& tb3.rr, exper%ttmat~. 
Synergirarr repramnt the aomad rpprmuh a&d hare again, of cvmroe, them should bs 
may OpgWrt't&tie8 far the interwclltion‘of tvs antiasiotie8 which re-pmately are too 
WSUIS ta be ttwy sue&t good by themee3ver. 1E w-3& imagine that the pint at whiah the 
aost l raphaeir should bs given to 8Wh smo88ary effuot8 wound br whtm am antlbfotirs 
ha8 prctmn to ti mme of 1e88 adive in & tttm tQitt8, my evelb in tha predenee of 
~eram, but which fail whm ased by th@mmlYis8 in j& m cha~l~aga~. $E SWh WBe(b8 
it might be nemo8eary or derirsble t@ $a right ah&k& with mixed therapy witheut the 
benefit of wry mmh kaowlrdga of tkm & rftro lntsraationn, the latter not nr6o8rarilr 
being of rsrg~ great rele-mnce ts the thWqW%ttiQ effeetr. 

I -8 rta?#3ad rad &tW88ted by yOW %ntW',Ut ia the 84M?@h for YiFUr-fRdWi~ a@&8 
OIL the b&d8 Qf the A8A86rilW OffOut. 8t hadn't O~UXTO& to EO that th%8 O@?relatiW& 
wa\rld be of dire& ~h~O$hW@O?ati6 fntszQ8t but of Q)aaV8~ ft i8, tt i8 dcmbtlerr true 
that ataBt Of tb @@Oat8 thdtt &ats b8ea 8WWO88fa11~ P8*d fn Wkti-tUWr thefapy would 
have thi8 iaduclfag offout 013 1y8C@eniC? bwtamlr, X-rap, nitrf5gtm nnk8tard aad asalatrinu. 
1 hm been aoquailnbsd vlth thir effeot of a8arariaa for 8ma time bat had forgottea 
to think of arrrorins ar an antibiotic ~mtztoaod by &a Aetkmtyeate. 

I think one rhoad lmh a little bit at what irr behind thir oorrelatioa and 1 think 
th0 Z’O6t Of it i8 loSO fUZki#BOQntA~ 603a1lOA bari Of RutatgsZlio or !J%oTe SrCaarbLtcSly so-@alled 
radfomynstic aetirity, that ir to ray, rr'il of the ayjcsnts that f hay0 ennmcrat~d r6ry 
olrsely rrretttblat X-rudiaOioa - thair biological crffacrtr. To the dorngQond8 indioated 
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f have mm. aottoar of q owa &bat u&t the aext step fn thirr mrrrlatisn ia. f hsn 
the faaliag that the 084 thfq that ir mmwm ts sort of the radlmyaetbr logantr is that 
they cm potrntially powerSuS allcrlatin& agsatr, that thaa ace aqablr of mbstitubin,g 
on free alaha or cuat&utyf. g&renpe tier phprialoli;iaal aon&itSent. I thiak even thq 
~mrid6 (aan fit into the pidare if on6 resalla that la the firrt plum ltydro1p;bn 
poraxids fcmtm esarglexcr with mmy orgmie, #mpoaurdr whiah bara reretivs hpdrogen and 
that tb6. cr~$a.nit? pawoxitb ia turn osb. furmotion ~16 dkalatiag aw;;snte. fn thte aoaneotion 
you might bs interested to h that I* fazsiliar Isllklating sgantr as arsstie au&ydridls, 
asmtyl &lcwid8, dimthy sulfate wuI ethylerrs oxide alme ham ndlloaynstic offwtr ia 
Other tort rystsmr, e.g., a$resaorom brvlakags aand ia the indu6ed breakdown @f diploidr 
in E84kkwicabia jp&. TBD ti12, 1.0 rcpa@thiag about thir in table 10 ia osr paper in the 
1951 CWI Spring arbor msriar md rather *are rummtly La a pa-r that i think you 
will very Jmleh want te #He - I bOltore this ir IL review by LWelerr ia either relasle 
1 or ~oluae 2, probsb2.y rol?mo 2, of AIJUlfC~S fEB Cb~fl 4ElbABOH, Ls+slsrr there ha8 
mrimmd uhat ir komm ID. the &maim1 reastitity of 8 vmfsty of okruiaogmda, 
mutagaie3 and entiaardwg4mie sgaatr. Sow mt 811 af the agent8 IndieatffQ hvs been 
tarted on the 1~rcagani.c ryrbem brat thwa are alna&y 60 laaaq prrallelr that 1 w~npld be 
willing to bst that praatiaally rra~r mmpmmd er agomt which it smtagenio ia this my 
and whiah brsakr shr~romst enQ breaka de- dipleidr of DmkwrlehPg g&$ ia going to 
be fmxncl to Im an indueiag agent proridti its toxic effeotl ,091 the baeterfa do aat 
lalready orarride nriy wrribility @ f this 4eogeai42 induatfear. tahersfara QE thir hair 
the aear& far a;ortpti8 with itiuoing aetitity l~~pld be eqniralent to a 8-M for 
pmmrful, matural, aaoltagelnic2 agmtr *seZ ‘I MUan, it ha8 Wn ahe* that eLramtizrm 
already fallr into this mtsgor$ hisras). what Ym$ be uaiqu6 sbwlt these mtibiotiar 
thart dlstlasrafrIm thm frm nzah BsltFlosfivs ahrmicsalr a6 aeetia mid mhydride snd 
aestyl ahlarido it that they ur(r relatiT8ly rkble 24 aqueeus rolution SO that they 
hare some parribility of eatteiing the imqget cell that ye= are siting at. 

Prac1rrl.y why co manfr radicwJrabti~ agentr shmald in fact pmro to hmm anti-tumor 
aatirity ir not rt rll almu, m#y mom t&m what fm wrrtain why I[-rayo de have ame 
differmtial l ffe8t oa tumor tirmr, prrsnaablgr this is all bomd up with the gtmmtiea 
of b%tW of ~fdw%h aad th@ lib ~Mah di~tfngtdah tmar tirrne frem other eeIhr. Fh4ts 
may be allao probbmo of diffsreatisl p*astration whiah will ba om of the few poiatar 
of ae#mr to dlffemmtial tumer ehmmthempy. I think ths qawtbm of sammiryg for 
arnti-ttuor rsgeatr osa thir bari@ then perhapr ru&ee8 to w&t is the nest crf fat&its 
method of loskin$ foe agents with radtmynetie aetirft%. 2f I were working in * mrrlrarcrh 
laboratery prisrsril?, I wmld thSnk thrrt the bmtakdewa of diglaidt would be o&e of the 
bsrt rystsmr far amining antibieticr from b$ir point of view and yea wmld get remlte 
alum the limnr of terbls 10 that T nferrsd to fn tha Cald S@ng Ifarbor Syqmium. I 
regret to say that them diploida arm 80 hard to hand18 that there is really 1118 possibility 
of adapting thsm to routiae ~80 in thir my. Ewemw, iartad of diplsidr af Z&shawl&b, 
golf it al&t bet porribla to work up lmhaiqabm bated 08 the brs&dowlhl of diploid 
hetsrc#eyclar in other orgaaim8, erpoially yeast. Bmre ar@n, thaw0 may be m8ny 
tedhaical prsblsmr in warking ant the nattlre Btf the effsetr of the killiq ageat, bnt 
the hatiling of the yeret culturs itmlf wcml& be very much leas of a pmbles. t thiak 
far the moment that thir appreaoh, thir use of a test for gmttia effects, is something 
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that wught to be thought about in the leap: rtltl bPtt ie a lsag ways ima bsing: anywhom 
Dee&r rmdy for m&the App~hmtisn. b.ny trrt ef thir ki& is bma&d tcr meblp agclh mB)re 
attentiQa k, the agtibiotia affe8t# Of yen? r8U@HZt @AU&B Jrott 1sro ~ik-4~~ to wtaat be girt 
iit A PQ8tiIM pX'dtlllin~ 663'.@StiD# ~~O@PW. There IW~ thiwcr that you ml&t de en an 
intemdiata Iwal before &oily~ oa to tort yo%w gdLteFib1, let's say on am Awitel tumor 
6itwition. 

!i%at lsa~sr now the cp.ertion of whist ether syotem would k mest spprepriate for 
loeking for this kind af atdivity. Anathar ryatdm that wcmld be possible would be one 
whiah involvae tertlng fsr errtiw matagwaia mtenrt~r and 6(~9;4 of Bem~~ea’r fundmentally 
rrther rloppy bnt rtill wal??mble away system6, fcir exmqple, the isdacwl rerersion from 
$D to SII agsrin might be AppliAAble in II remmtkh llabloratory atmoqherr but f would 
rh%dder to thirrk of lm~ing to ut op mmh aa pr@grm 011 at rtmtim barit. I think that 
the porribility of ly~ogesic indwtion &I a 8crpcnSng te&miqPs dsar drtarrre ~letsr 
csnrldrration. f think it ir poaribly the on8 which ir most lik.@ly Bib ba readily nesable 
which i(l tha lOAPt li%sly to be Rieintqn’eted $n the dattilr af its rwmlte but ~1x1 
it ir golag to require a laf of attmtion in trying to @et it up on a routine basis. Bfaw 
you are quite ri&t that almost the saly way of looklqg far sffeatr of this kiti is 
gaiq to be ts lo& for tha predvmtian of phagib rat&w thm far the grotr dertruetioa 
of thar lyro@laia bmterina. One al&t Hope that ome could get a differential on tht 
bAri md. that i6 the reaatm that f gcarCr yea th* drains but yea would bs bunnU to miss 
many r6Agentr au you abreAdy k8Qw that ym weld if ym raliad on &lo ob#enarble &ifferSa&e 
in the BUTViVA af x&P+ a8 solapared to s&m bacteria. TQU are prrits right too in 
muppo6ing that the nomal anbFa)at+d lyrog8!kic strain is g~iag to produce pkg~ withaat 
the iaterreatisn af mse inducing agent. Howefdbr, there oqjht to ba sad thbrs ir II# IL 
rule 111 very rhmp diatirW&tn bat-#& the mmmt of phqe whi&t ir prodtrasd rpmitansaualy 
and the amount whiuh ir produced u&e) the innOarn8e of a~ suitable in&mimg agent. lIlSW 
one will hevr to w IBOYII~ attention to detail on this bseaure in ardor ho get effr~tivo 
iadaation it ia naaemary that the ~11s belzq treated, aatil the time to which the 
material fr added, be in optimal phjr~iolegiosl coxuittian md you 8re arlso gofag to have 
to work out mono more or less r*i-qumtitativib way of ~ec8mrln.g the pItage that ir prodmmd 
in the aressnee of ASI antibiotis. That mm336 of mmrae that you art golag: to ham to 
do there tar&a for this paLrtim&lar pxrpom to begin with in 8 liquid medium. 

I think tha cpantitati+s ~rrcay doa@ not ararrrcertly gr66ent toa maw problem beemiss 
om 8a1s fairly acrily ret ‘1191 A 188pfk?k dilntion type of tec&nic@e whiah will get 
amind that qusrtioa, that ir ta 6~. ~8 right~all, A rOatfAe aloag the fallting limm, 
grew your bneteria in broth, u&8 them at log phase, that is to ray, adti the entibiotio 
to them and Isake PI~XVB they are B+i&g Adi!+qtuttS~y A4WRted during tha tfnm that the anti- 
bioticr ia working, say $ome 2, 3 BP 4 hour8 later t&e a laepful of the LP+ brssterida and 
mtibiotia mixtnrs and dllnte that in a QO of water rand thm taks a letb@al of that and 
sprsad it on A rtre+rprCiA-l'Wi6tAAt iAdiAAtW. 

We have fausd that XHB a,grr withclot @a$~ bat with peptom# is OQ~) sf the better tpa 
of madi~ to UMI for the dsteetiola of p’iagt%eS ef 1asMa. They show alp rather more 
rbrrply I think than they de on stra&&t nutrient cager - that is Q. straight mrfsr~ 
~hte tWh&ir@3.0 thRt ;Ilunt QAR Ut+a llow fa order to use thir sethod ym will harm to 
harr A rtreptOm~uin-~,riSt~~t mtcknt Of a kU&dA-6AA6iti~ 6tFAiIL 1 614 A@ FeAaon At 
al.1 that the WB@ rtrain ecmld ant be direcrtly adapt@ - f’n aat mre aif hand whether 
or not we brave A Ul48j rtmpfvmyeira-resistan wtmt of mar owh ff wa de, I will 
gladly send it to ycm, Another rtaek that ym ecmld ~181) would be strain C or born6 stQelti(l 
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related te it. Them may be mm advantaggm to thf a, I ufll arrange tr read pm a fat 
dfffarent lambda-remitire rtraiaa #hat pa can Ibok a.t pmaraelf awl ICH vhich rmo of 
them veuld II& the kst indicator for pmr pmrpsrer. I think pm may have #a pNLpare 
yimr own rtreptt38p3i*reristaat m&a&r ef a&i of these but that is rtnx%ine a8d 
ehould8’# held pu up for Vary lcmg. t Jurt doa*t #hi* that we bv* very many of 
#hem. At say rate tha oaa that S till smd you #text will lnc~~&Ia rtsain C and mother 
mm that we nmy already have that ir rtreptoayain-rmirtant which ir eenrritire to 
lasbda. 

One altematlrely ocmld mam diffsrmtial qnaatitatire morsareaentr sf killtag of 
lysogeaia a# ogdntt semitire bmterla Btrtr es the vhole I thhk that wogld ba lers 
relirblr thsn w-11 be the produetioa of phage. ‘1c’he reason wotald k that if ewm 
cat4 P5$ of ths baateria 6.m l~sod that repremntr it rsry larg~ o~tgmt of phase ar 
ampned to ths xmrmal rit!m%lan vhrtreae that rsdtmtfos Pa viable titer would not maa 
a great deral rat all. 

Be you think I hm(s given pu aam& detail on the pm‘bwble m&h&? 9!hlr f8 nomthing 
that f am mme you have pretty wall them&t mxt for pxmmlf. X thiak rather than trr 
to spell the whale thing tmt for you 1111 &ve it te yett a# a form ati thea if you 
wnnt to try it you can omm up with thir or that qaar%foa and we’ll do tmr beet to 
help you cm%. I thiak your eoald get started rtght mw wSth ymr Wl4-8~ strain and I 
wall SW abcmt d.i@na; up 80110 ef them others. I8 the am8tb66 I will give the n&t95 
some maw thought qaelf and sm if f eaa imagine thr wry af g-ebtiag at the qyrtion, 
On ho whole thoq&, f t&la& the QIC@ of IL rtr6ptom,yetn-roaistsnt indicatfre r%raia 08 a 
strtptorpruin asdim weld ba the beat approach to lsekiw far the production of lambda. 
I think tee that there is ‘little guemtion that the lambda rystea ie parhapr the best 
for dohg thio type of vmk. There are many other iadu#ible baettmig yrm cm&I. 
probably pick np any of them. I think there is en-h gcrnerality fn the effoet of 
rmtagemie agoats on different orgatirlas tht them wsorld not be 8 greaB deal of point 
in wrmdiryr yoor effort over MM vi&r, u variety ef reepcnding orgmirmi. Thia ia 
rather a different rittmtion, I %hink, fmm the usual. modes of aatibfotie aotirl%y. 

This itself may be mmethlag of a hiat brcregw I think it would be masonable then 
to tgppose that aest any antibiotla vtth a narrew ~peatrm of aatdrtty mmng the 
bmtsrla ir not gotng %a be a llkel~ eaadidate for this sort of vork whereas t&mm 
mtibiotiar that have eomt sffbet tm a variety af organirmr are those which are met 
likely to work. 

That Jurt mw led me to atnother euggertion. Aaother tsathaique of lookizae; fsr mmh 
differential sffmtr may ia faiQ0 k at hart LI gmB. aa any of them, and tha+ is 
taking addrsurtagta of the rather remwkable Differential iaararitivit~ te rmS&Lic~a of 
strein B and airrain B/a. Fcrv s# ;$crtt~yzwb*bly know taaia diffmsntial fr gat ‘tmfque 
to IN ltght and to X-ray& but to mm mkzmwa Wahaniea ap*arr to apply alro tff 
other kindr of radiamyneti~ agenta I;O I thiak that one might g;lvs 8ome attention to 
the terr ainple possibility af usmparing rtresia B and B/r,snd any sattbiotis which 
diffsrentiater reriously between thea veuld be a likely uaadidrata, ILI a radieapnetia 
agent  l P don’t kmw off haad wheth%r araoerlne Bar been terted dirbstly -- I mid 
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be willing to predict that there weuld be 8 mlgaifirrat differeatistl between the two. 
19a one kaowr at the hmicr ~wcphmalmm~ im f6r this dLfferow8 in l omitiv%ty. !him 
in turn has le& te rmthsr theIEgh# that might be quite aprep~ ta this kind of Stadymie, 
au& that im a oorp6rlrirea ef the aurlrsrmhfp of haploid &a agidamt diploid ymrt. 
Sinor, than urn quite ruatarkable dtffereaa+r irr ths mraeptibflitjr of rctradm of yeas% 
af iliffemnt ploidp to radiaqaetla sgeatrr psrti~lakrl~ W zm& X-mya, f .vwCld amem 
without bc4~ ft to be a daat that the mwm im likely to bo true with other agenta. 

Isa, yvm happen to knew whether rsarsrina ir eutiw an yrrmt? If yma tell ma that it is 
at all I will be glad to dig up liow haplloild m&d dEploid paat mtnrtas fcr yo@ and you 
say uaat to SH far parrrlf if there ie IL diffsreatial ia killing metirity. We 
paint about al@mit all of theaa forts ir that they am &oing anrsmerrtly to in*178 momc 
sort of semi-quaa%itt%ive preaeduro in lfquid medium beoaumo rzono of thm effestm are 
geiq to be all or ae fnhibitfoar Or Bacteriffidal effeat much am you hen been aaeamtoand 
to m4elag with ordimry antibiotir activity, 

Let a#) know if sa~r om of tihseo approaoham moo=m iats~asting enough to yv3s %hP% pa want 
to purmtae it f&rther lued X will do m!y bmt be dig; no the Israterlal. f cm, X thilak, mad 
pu rtockm of B and II/r or vary clameb related dsrimtirer sf #ham. 5 hwoa’t 
ntemtod these Byself far their differea%iQl rerponre te irradirtien. You can get, of 
wurme, the bnmio data oa the8 from Da?, Xvslys Witkin at Gold 8priag Barber if ym mt. 
I am not mum that hey haven’t bem wetking with this partimlar prcblsm ftw qgfts boa+ 
time and I am really not at 811 uure whether they could he3~. yea a great deal further 
on their mpeaifbc propertier. @as of there nethods eurtainly mhonld be muitsble fer what 
you are xaltirrratelp aiaing et here. 

To turn to eaothr quertioa, f oertaialy did make & bad @aems ae to wha% yox intended to 
ume theme ooli mtrainr for. f am a littla auFprise& that ycm paeseated the gommibility 
of biologiosl protectioa te oe~er ~%fl&oti~ mmmmioa of eateric foma miqly 8e a 
pFoao#ioaal swat snd I really woador if #im im whs# you #hirJE of it. I# meeam to se 
that grsU CLN, toaplohing here on moae of the mosf @mbtle,& Inem# ilraportm# pr&bl~pa+ of ho&- 
paarRri#o %%latioaJrlpe, and f weald oertain~ ent0~ls.y~ pa to go tm fn tJ&i,r dfre&fon 
Qnd ~0~3.3 lead e~erg effort I cald to help, prar$dOd tb# i# wee &early aorgto& tbt 
them are some rs~y melricnsm problear in~~l~oa hem #&s# ar”d gob@ $6 h&a a e& &as1 of 
ergerinwrntrcl werk before they CIBP hue allq hope of ume. &tAnst that mhotid be meamnred, 
1 think, %he gro&b im?ortanoe that thim approaah wortld have. I doa’t kaow why you mhoald 
think tit %hir is so abealabel~ silly, Inthe first glue, khiad this astioa ia LR 
aoaridawable tmdition of Ma%eriologiaca7- theraspy vhieh lwd WI cm 8f it8 pmwsp 
O~pfol8iOB8, iOr @Xampl~, #hB fad bf dF%Bking $AU#labaai?StW ?alraryfm milk BOW whilr ago. 
In the German literat=?s of ths 20’8 aad w’rn there iar Q geod desl to be said &bout 
so-called *colt therarpyn, the fundsPentoL reasoning of which wm quit% sidlar to what 
ytm have in rain& am a waver for antibioti6 m~ppremrion of other or~imwm slthough of 
course the ~raetical sitsufioa wdm a littlr, differctnt. In foot, a ~oaple of year8 age 
I talked to Dr. Pialrnd at ~rta~u~ttr f3eamrml 162s8pitsl ab@ai% fus% #him bos8ibilitJ -- 
item one that had awxwred to hh tee. This wa8 Junt at the time whim he Y&S firmt 
d~m~pibiog these resay rerioar 8$a$3~l@cvecrl OBhrw t&t folfW?ed WQa Amelpycia 
rdriaimtrstioa mad & @oarsa the fbmt point that he wapld bring q warn 3-t hew werour 
an emrisent if would bs to introdwo atltfr WV c+rg~aiaa iata MS u&muwa sftak%ioa. 
Derpitc #hors FelueFYatio~8, thoy’lrds onmm which rorr. harm mcprersad yourmoL1C- of ootlrmo, it 

meemm to me #tit there is mozne very farportaat wurthwhile work #b&t nerds ha k donm her0 

ana #h&t U,A important sd$avat to oatibiotic! tb*rspy of the et ir going to b rcplacesent 
wi#h g&#abla hsal#hy go-~lled flora when tlzmy aprestiOQ howev@r *tither tlwr0 im mUQh 
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a thing a# a hsaltby fl+rr bat it may 1Lb3t tarn out that eceh ladividual ~111 hare hi. 
ewli rung% ef aicmxfleral adaptaticms. PhPa is romething that will ~dqpire u great 
aer1 of axperiw~t. Praakl~ I don’t think that Jroev akpprosash ir &oin& to wtmk: f 
think #at wing a gmPiltlrlrrr mata.nt fr sot goiag: to b0 the answer. If E a24 net 
aiH&m tt bar bean pretty wall rhoM by the wafk af 3u~miwa mad Raeon that the remon 
that purinrlerr autantr of the Srlrronslltr (LIV rmlutivel;JT asn-gathqge~io is prmtoely 
beeamcs they fail.& to grew mffirieatly in thm habitat i&as uhiah thq am intradusdl 
gale@@ artifisial gmwth faut~r mapplmmtr rs~e admiairtrtad to the anilarlr am well. 
WY if ~cmr~)ru @Sng to girrr gprias slew with puri~~lsrr baatsria 1 think pm sight 
au veil gira up thst parties&w bleak ia the fltrt pdlrm. Z think tos that net smqy 
phyaiei~xm upa geiqg to be tmwincmd by a pxrel~ apriorS. srgmment that putlnulsrr 
orguniru48 under * QiPaEla?llatu~%r UN rually 1tkB1y ts bs 1886 Tirul%B’b than the 
lwrmal . There aru 10s~ very rrrieua qusrtioaa urn to what cm% should assaldsr as ths 
lMim&al flera && plbriupr ar d airrt rpg9mwh in rxperiamtsr mkabl~ I xaa1a YrlLe for 
adlainirtratiaa aad prevention ef arsrr~d%ag infslrtionr that fbra whb@h doe6 mmsrr 
in arganisaar which have been cbronieally treated with dwI liks Au+%oztq~in, bat whicsh 
eu~iwalr hai- mmaiacd hmltb,y. ? al aat pmpesing #Jivlng stuphylo%oeei, Caadiffat, 
Prstouraa etc. 3%. orgaafrmr f thfak shanld be repurified and rtudied ta get mme rort 
sf erpsatation of their later behavior when they are reinmsalatel. Be x don’t think 
that this fe u silly idea, Jslr, not at all, bnt I; dg thiak ft’r not smmtking that me 
can afford te i@ intar li&tXr. X have ersry hspa tbt yen hEk’te the facsilitier to be 
able ta do & propm atady of ft sinm f don’t Dbiak that snpma elrs ir doing very wrtoh 
along them lines. Qf fseur80 OB% plr%e ow wmld hoya to haru g&taut informtion on 
this qusrtion would bu from the gun-free animl rtudLrr sf Rtnier’r greup at Rotre 
Lb*. I hsbrs had oummion to leak QWBF that work a&a lately; the performanus 80 fur 
hdts been very 1ittl.e beymd t&e tealmica a~omplishment ef maintarfming anintaf~ in 
germ-ffee csoadf t iota. Thy gir+ Btntr af szpcrriwnts that they mx~ going te do cm pus 
cnltan inoculating: gemefrm uriara3.t bat in fslat very little 1a done about it, A 
person who might be able tie &Lmb praat d1ome information 018 them mffecatr wcmld be 
liiortfwr Star (at the Bqxataent of 23actariolag;g at the I%inlrrity of California) 
iiari.8 - he was intererted although he warn prisaril;g& plaat ~&tba&etio bacteriologist. 
He vm intern&e8 for awhile in the growth atimnlating effecrtr of antibiotic and felt 
~ltpre that their rsodifiaation of intertIn& flora was m ilrgortant part of it. At arq 
Pat% he did notim that dtar the ltdainirrtratioa of rtreptongmia to turkeys them \~LCI 
an erentaal pI6u.rz%zk~ of ~tWB~tOlrpr6in-~~~~tWSt coliferrms and thizt w&um thir final17 
hpp%md his growth-Mwtlrttigg effeatr em&d. I think he may ham had 8 note OF two 
about this in ths 3aetarielogioal Prm#dfn@ but I’r mat mm. 

TOU may b% inteP%rired irr a dcta @Is% happraed hum in OUP depsptmsgt, The baby girf. 
of mke of our srmirtant proferessrr cum% home from the boilpita with Aat eyent~l~ 
yror@d to be a pure BPrltxme of i%rratOs ~m~~~r in her gut, Bo other erCqaknim 
could bs irolatsd at fir& far & purisd of abeut trr, weekr. After she began to ge 8~ 
a diet of non-sterilr light foada UN emmt@ally pieked I&? wme Qalifarm as well, 
S&e is still exeratina, thlr Sarratirs. 1’11 be glad to rend pu a caltnro of this 
orgmximn if it would Bavr mm inter68t far ycm ak6 u)3, erganiam that osnld readily be 
fellewcrdl in artifiaial lnfmctioa experirasafa 310~ theme liaer. There is at leart 
th41 jmetifieatioa th8t in om Inrtmm it h&d ~0 pathagssta tbffectr whtseuver. I 
think you w fiad aon nsirtmxoe amng podiatrietsnr to the sdsinistrathoa f4f h 
chrome@ni6 ergml~m. 3 knw that this partimalar fsmily vita alrrmd bmmms of the 
rd diqterm for a perfctd af bOBI* tbs. ‘Phia qmrtion is oab that I'm really quite 
intgpsete& in rrpraalf, Jm, sad with there were a.~ OpportUnity to do nMP0 F*mcUab @Be 



8 

TCI: J. Lsln Awrt 17. 1955 Hew Antiblotler Scrmmi~ Progrm - 
Conmltant *hip Arrsngment 

There ought to be batter faeil5tier fur gmm-frus reman& 9nd nmybe something 
emmtnslly 1s g~lng ta be dose about it at lnatlttatlons other thm Botre Imm. 

That abmt tlea up these w&ln jmlntr. The only thiq that f want to radld now, Joe, 
fr a note that you may or may net hare seen in an losue of l !XWW, July 16, 1953, 
9. 121. There is 8 pqxw by Siarontl aad Slwontl on genetic ruoamblmtion in Stre~toxyoem. 
They wurkd with a straia of Strevtonwceq qo~licelar, aad they hm@ about the s&m 
oattgary of aridencr as wm~ rsprewmted in ths fir& p&per in UW.JHB; by Tatoim am3 myself 
OA&(rsoll. QbriousQ MI IIL msalt af thlr Qlallen, BrwIley hsnd f BPQ going to h.me to 
resmlaate cm- OWB position in this wrk sad weIre going to have to dlmmr thlr 
aoaswhat with you. Iho maln thlsg that I wo%ld have barea aoneemed about In freely 
dfsctumlng our work wau that I did not wwnt to et dl~zy imfemmtlon from you which had 
to bo held mnflde~blal and I did sot wcant to h&n a pvVely sne-rid@3 ~iSCDlssiQA 611. 
wurk of this kiad. I will just lean it at t&t, doe, md if you cm &de my weironabls, 
oosmwa grovvndr th& we csn meet on to telk abent the .gmetSsr of Aotlnosycst*r 1’11 be 
glad ta reopen the qyrtion. Jdcpwover, as long as we were dlreot3.y occuplsd rith thlc 
work oursolrcr it wwld do ul, f think, L geed dsa3 of h.am to be infl%uuu?ed br 
lnfarlnatlon whit h war not .~blial~ arrrilsble. Dthst atad I we taking abaut I.0 daya 
off on a trip ts Colorezd~ &x&d fo? thrat rowan there w%y be done delay in your rffosivlng 
tome of the eulttwsr that f prolaIebd although f left lnstmctionr behind for them, I 
ulll be berek just bsfam the end. af the son%. 

fl+e Jurt l~arndl that M (Law going to have our laborflctory remodeled roAllcrtinte during 
the fall semester and if that 18 the @me there my bs a very mitsble oacdlrlon for arcs 
to tab off and png yoo. another visit la Syraaare soal) thlare ia Wmbsr or PTavember or 
earlr Dmmribar if thst wwxld omit your pl&w~ a.8 ~111. Let’r leaw that open far th4 tlnw 
bei- but f thuught f would jwrt wsntfon it to yw. Probably by tha tlse this has been 
&trlallated we will ttare gotten baok from Madleon and f will w-sit to hear from yvn 
rt@iA. 

Jo&ma kdwbrrg 


